Dependence of a human squamous carcinoma and associated paraneoplastic syndromes on the epidermal growth factor receptor pathway in nude mice.
Increased levels of epidermal growth factor receptor (EGFR) have been shown on squamous cell carcinomas. Recently, we described a squamous cell carcinoma (MH-85) derived from the oral cavity which was associated with several paraneoplastic syndromes including hypercalcemia and cachexia. This tumor induced the same paraneoplastic syndromes in nude mice (BALB/c, nu/nu, male, 4-6 weeks old). Scatchard analysis revealed that there are two classes of EGFR in MH-85. The dissociation constant and number of binding sites for the high affinity receptors were 38 pM and 5 x 10(4)/cell, respectively, and 2.2 nM and 6 x 10(5) cell, respectively, for the low affinity receptors. Growth of MH-85 in culture was stimulated by epidermal growth factor (EGF) and inhibited by monoclonal antibody 108 to human EGFR, which recognizes the extracellular domain of the EGF receptor. Surgical removal of submandibular glands from male nude mice resulted in a dramatic decrease in plasma EGF levels and a significant reduction of tumor growth, hypercalcemia, and cachexia. When EGF (5 micrograms/mouse, every 2 days for 6 weeks, i.p.) was administered to these sialoadenectomized animals, tumor growth increased, with a parallel increase in hypercalcemia. When monoclonal antibody 108 (1 mg/mouse, i.p.) was given 1, 5, and 10 days after MH-85 tumor implantation, tumor formation was retarded, which resulted in delayed onset of hypercalcemia and cachexia. Moreover, when the antibody was injected 6 times in nude mice exhibiting large tumors and profound hypercalcemia and cachexia, there was a striking decrease in tumor growth, which was accompanied with a reversal of hypercalcemia and cachexia. These results indicate that growth of the human squamous cell carcinoma MH-85 is dependent on the EGFR pathway and that subsequent development of hypercalcemia and cachexia is dependent on tumor growth. They also suggest that agents which interfere with the EGFR pathway may have therapeutic potential as anticancer agents in some human tumors.